Background As previous studies demonstrated, the mean platelet volume (MPV) is one of the determinant factors for the development of left atrial appendage (LAA) clot. The authors wanted to see other parameters such as platelet distribution width (PDW) along with MPV in patients with chronic rheumatic heart disease (CHRD) in whom transesophageal echocardiogram (TEE) was done. Methods Total 50 consecutive CRHD patients with predominantly mitral stenosis (MS) came for cardiac outpatient department (OPD) for balloon valvuloplasty and were enrolled. Transthoracic echocardiography (TTE) and TEE were performed for each patient. Laboratory investigations included all biochemical parameters. In addition MPV and PDW were noted. Results Most of the 50 patients enrolled in this study were middle-aged women (n = 37), with mean age of 40.18 ± 9.50 years. Patients were divided into two groups: with left atrial (LA) clot (n = 24, group 1) and without LA clot (n = 26, group 2). Out of them, male population with severe MS was more prone for LA clot formation (p = 0.031). When comparing severity of MS with electrocardiographic (ECG) rhythm (normal vs. atrial fibrillation), no statistically significant difference was observed with clot formation (p = −0.44). In this study, presence of clot is more when the patient has larger-size platelets, that is, higher MPV, which is statistically significant (9.823 ± 0.759 vs. 10.996 ± 0.534; p = 0.000). Severe MS is associated with high normal PDW whether the clot is present or not but statistically not significant (p = −0.926). Conclusion Severity of MS in CRHD patients is an independent determinant of LA clot formation irrespective of rhythm abnormalities and higher MPV value. Male patients with severe MS are more prone to LA clot formation.
Introduction
Mitral stenosis (MS) is the most common sequel of rheumatic fever that causes significant morbidity and mortality in developing countries. 1 Systemic thromboembolism is one of the most dreaded complications of rheumatic MS. 2 A hypercoagulable state is present in patients with rheumatic MS, and patients are prone to thromboembolic events despite treatment with oral anticoagulants. 3 Platelets have an important role in the coagulation system, by activation of factors in intrinsic pathway, and also have a role in the hemostatic system. 4, 5 The mitral valve orifice area restriction leads to increased shear stress that is responsible for platelet activation in both the peripheral and left atrial (LA) blood of MS patients. 6, 7 Mean platelet volume (MPV) and platelet distribution width (PDW) are useful for predicting platelet function and activity. 3, 8, 9 Large platelets have more aggregation and thromboxane A 2 and thromboglobulin-releasing properties than small ones, which lead to high prothrombotic state. [10] [11] [12] Elevated MPV level has been shown to be an independent risk factor for cardiovascular disease and thromboembolic events. MPV is easily measurable and acts as an index for platelet function. 13 It has been shown that a higher MPV is correlated with a greater platelet activation. 8 In a study done by Varol et al, 14 MPV was significantly elevated in MS patients who were in sinus rhythm compared with control patients, which may be responsible for more thromboembolic events, but studies on PDW are still lacking.
The purpose of this study is to know MPV, PDW variation with severity of MS, and their relation with LA clot formation.
Methods and Study Population
Total 50 consecutive rheumatic MS patients who fulfilled following inclusion criteria after excluding from exclusion criteria were enrolled. For all the patients enrolled in this study after TTE and TEE, blood samples were drawn and sent for biochemical analysis, erythrocyte sedimentation rate (ESR), complete blood picture, and platelet indices such as MPV and PDW. The measurements were performed immediately after blood sampling to prevent in vitro platelet activation. Informed consent was taken from all the study population.
Inclusion Criteria

Statistical Analysis
Data are demonstrated as mean ± standard deviation (SD) for normally distributed continuous variables, median (minimum-maximum) for skew distributed continuous variables, and frequencies for categorical variables. Pearson chi-square test was performed for the comparison of categorical variables. A binary logistic regression analysis was done for multiple variables with clot formation. A p value of < 0.05 was con-sidered significant, and the confidence interval (CI) was 95%.
Results
Total 50 patients were enrolled in this study. Most of them were middle-aged women, with mean age of 40.18 ± 9.50 ( mini-mum of 19 years, maximum age 54). Initial blood parameters measured were with mean normal hemoglobin, leucocyte count, platelet count, and renal parameters (►Table 1).
Our study population had mean platelet count 2.090 ± 0.4042 L/mm 3 In this study population (n = 50), median platelet count of 200,000/mm 3 (Q1: 187,500/mm 3 , Q3: 220,000/mm 3 ) was noted (►Fig. 1). In this study, it was observed that 6 out of 13 male patients and 20 out of 37 female patients had LA clot. Male patients with severe MS were more prone for LA clot formation, which was statistically significant (p = 0.031) (►Fig. 2).
When comparing severity of MS mild (n = 1) versus severe (n = 23) with LA clot formation (n = 24), there was statistically significant effect observed with p = 0.000 (95% CI for difference: −0.792128, −0.388824) (►Table 3). When severity of MS with rhythm abnormalities was compared, no significant difference was observed with severity of MS and rhythm (p = 0.44) (►Table 4).
When comparing MPV with LA thrombus formation, presence of clot was greater when the patient had larger-size platelets, which was statistically significant (9.823 ± 0.759 vs. 10.996 ± 0.534; p = 0.000) (►Fig. 3).
When comparing PDW with severity of MS, PDW normal range was divided into four quadrants. Of these, only 3 people were in third quadrant, that is, 13.95 to 15.92% of PDW and the remaining 47 MS cases were in the last quadrant, that is, 15.92 to 17.926% PDW (►Fig. 4).
It means that severe MS is associated with normal level of the last quadrant PDW whether the clot is present or not but statistically not significant (p −0.926).
When binary logistic regression analysis was done for other variables such as age, severity of mitral regurgitation (MR), hemoglobin (Hb), packed cell volume (PCV), total leukocyte count (TLC), platelet count, blood urea, and creatinine, no statistically significant difference was observed.
When comparing severity of MS with electrocardiographic (ECG) rhythm (normal vs. atrial fibrillation), no statistically significant difference was observed with clot formation (p −0.44) (►Table 5).
Discussion
Our study had predominantly middle-aged population that is expected in CHRD. Our population had normal renal parameters, hemoglobin, platelet counts, ESR, and leucocyte count. Most of them were enrolled after exclusion criteria and ruling out of infection as they are referred for balloon valvuloplasty/surgery. These results were consistent with study done by Akpek et al. 9 Our study suggests that irrespective of rhythm abnormalities, severe MS itself is a determinant of LA clot formation, which is consistent with several studies that demonstrated that increased shear stress with turbulent flow in severe stenotic valves induce platelet activation. 15, 16 Our study results in consistent with study by Varol et al 14 says that an increase in mitral valve area causes a decrease Atrial fibrillation 1 5
Abbreviations: ECG, electrocardiogram; MS, mitral stenosis. in platelet activation and a decrease in mitral valve area causes an increase in platelet activation. Unlike other studies, our study did not find significant correlation between atrial fibrillation and LA clot, probably because of exclusion of patients with LA clot during TTE itself.
Our study suggests that most patients were middle aged, and that male patients with severe MS were more prone for clot formation, which is an incidental finding.
Our study suggests that patients with higher MPV are more prone for clot formation, and MPV as a independent predictor of LA clot formation, which is consistent with several studies that demonstrated that larger platelets that contain more prothrombotic materials (thromboxane A 2 and B 2 ) and have more glycoprotein IIb-IIIa receptor expression on the surface of platelets are more prone for aggregation. [10] [11] [12] Jakubowski et al 17 also reported that the presence of larger platelets decrease the inhibitory effectiveness of PGI2 on both platelet aggregation and release reaction, so larger platelets are more agreeable and metabolically and enzymatically more reactive than the smaller ones. It has also been shown that a higher MPV is correlated with a greater platelet activation, which is consistent with the study done by Yavuz et al. 3 In our study, it was noted that PDW is in high normal range in all the study population, which suggests that severe MS is associated with high normal PDW whether the clot is present or not.
Limitations of the Study
As we included predominantly MS patients who came for further intervention, true estimation of prevalence cannot be made out. We included only patients in whom TTE was not suggestive of LA clot. We did not include patients with other rheumatic valvular diseases, and their impact was not known. As we excluded patients with LA clot during TTE itself, unlike other studies, correlation between LA clot and atrial fibrillation was not known in this study.
Left atrial appendage Doppler studies, velocities with platelet function were not performed in this study. We mainly focused on MPV and PDW parameters only, which is one of the major limitations of this study. 
